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around the world.  In contrast, the staples in low-risk populations
include millet, cassava, yams, and peanuts.  Since diets based on wheat
and corn generally contain low concentrations of zinc, magnesium,
nicotinic acid, and possibly riboflavin, he suggested that a deficiency
of one or more of these micronutrients might be etiologically related to
esophageal cancer.
A number of investigators have examined the relationship between
cancer and levels of zinc in blood and other body tissues.  Schrauzer et
al. (1977b) found that mean zinc concentrations in pooled blood from
healthy donors in 19 U.S. collection sites correlated directly with
corresponding mortality rates from cancers of the large bowel, breast,
ovary, lung, bladder, and oral cavity.  Zinc and selenium levels in the
blood were inversely correlated with each other.  Strain £t^ al/> (1972)
compared zinc and copper levels in the serum of patients with broncho-
genie carcinoma and the levels in the serum of controls. Although zinc
levels did not differ between the two groups, the copper levels were
lower in the controls, resulting in higher ratios of zinc to copper in
the cancer patients. On the other hand, Davies ££ £l/ (1968) reported
that zinc levels in the plasma of bronchogenic carcinoma patients were
lower than those of other cancer patients and lower than normal labora-
tory values.
Lin let^ al^ (1977) examined serum, hair, and tissues from Chinese men
in Hong Kong for levels of zinc and other minerals.  They found that
levels of zinc in serum and diseased esophageal tissue from esophageal
ca,ncer patients were much lower than those in other cancer patients and
in normal subjects. Zinc levels in hair were lower in both cancer groups
than in normal subjects. The serum of esophageal cancer patients also
contained slightly elevated copper levels and much lower iron levels
than the serum of normal subjects. Gytfrkey et_ auU (1967) reported that
zinc concentrations in malignant prostatic tissue were lower than those
in normal tissue, whereas benign hypertrophied prostatic tissue contained
higher zinc levels. In all of these studies, the altered zinc levels
may have followed, rather than preceded, the onset of the cancers.
Experimental Evidence
Experiments in animals have demonstrated both enhancing and retarding
effects of zinc on tumor growth. Several reports suggest that a zinc
deficiency strongly inhibits the growth of transplanted tumors in animals
and prolongs survival time. The studies by Petering ££&!_• (1967) with
transplanted Walker 256 carcinoma in rats were confirmed by DeWys et al.
(1970) and extended to other types of tumors, such as leukemias, Lewis
lung carcinoma (BeWys and fories, 1972), Ehrlich ascites tumor (Barr
and Harris, 1973), P388 leukemia (Minkel e£ al•, 1979), and plasmacy-
toma TEPO-183 (Fenton et^&iy,/'1980)* : The results of these studies are
consistent with the knowledge that rapidly growing tumor cells require
ziac 'for '-growth;' iioweWr^ 'tfcey; da< mot suggest zinc deficiency as a
therapeutic modality because zinc deficiency by itself, with or with-
out concomitant malignancies, results In death of the animals.

